Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/EP04/053502 
International filing date: 15 December 2004 (15.12.2004) 

Document type: Certified copy of priority document 

Document details: Country/Office: GB 

Number: 0329625.8 

Filing date: 23 December 2003 (23.12.2003) 



Date of receipt at the International Bureau: 10 May 2005 (10.05.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 




Indent 



CP 



Office 



PCT/EP200 4/053502 



1 8 MOT 2005 



INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation and Contracting Out Act 1994, to sign and issue certificates on behalf of 
the Comptroller-General, hereby certify that annexed hereto is a true copy of the documents 
as originally filed in connection with the patent application identified therein together with the 
Statement of inventorship and of right to grant of a Patent (Form 7/77), which was 
subsequently filed. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 



Signed fLiea GtAw* 

Dated 2 February 2005 £V 



An Executive Agency of the Department of Trade and Industry 



BiSkits Form 7/77 



The 

Patent 



Patents Act 1977 
(Rule 15) 



Ofikte"HE PATENT OFFlDi" 



Statement of inventorship and of 
right to grant of a patent 









2 9 1^2003 








NEWPORT 



The Patent Office 

Cardiff Road 
Newport 
South Wales 



1 , Your reference 


03.050-ipw/ph 


NPQ 1 T?H 


2. Patent application number 


0329625.8 




(if you know it) 







3. Full name of the or of each applicant 



IPWireless, Inc. 



4. Title of the invention METHOD AND ARRANGEMENT FOR POWER 

CONTROL IN A RADIO COMMUNICATION SYSTEM 



5 ' £2 I^nvfnt^T the Ft B V virtue of the inventors' employment 

from the inventor to be granted a patent J 



6. How many, if any, additional Patents Forms 
7/77 are attached to this form? 

(see note (c)) 



7. 



8. Name and daytime telephone number of 
person to contact in the United Kingdom 



I /We believe that the person named over the page (and on 
any extra copies of this form) is/are the inventor of the invention 
which the above patent application relates to. 



Signature 



Date 



£PX^ 24 th December 2003 



Peter Hudson 



01420 588399 



Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there are more than three inventors, please write the names and addresses of the other inventors on the back of 
another Patents Form 7/77 and attach it to this form. 

d) When an application does not declaim any priority, or declares priority from an earlier UK application, you must 
provide enough copies of this form so that the Patent Office can send one to each inventor who is not an 
applicant. 

e) Once you have filled in the form you must remember to sign and date it. 



Patents Form 7/77 



Patents Form 7/77 



m 



Enter the full names, addresses and postcodes of the 
inventors in the boxes and underline the surnames 



Peter Jonathon LEGG 
Old Mill Cottage 
10 Bakers Road 
Wroughton 
Swindon 
SN4 ORP 



Patents ADP number (if you know it): 



Timothy SPEIGHT 
47 Gotham Road 
Cotham 
Bristol 
BS6 6DN 



Patents ADP number (if you know it): g^^^^^oCT) 



Reminder 

Have you signed the form? 




Patents Form 7/77 



S3 Dec 2003 1:10PM InetIP +44 (0) 1420 5874S7 p. 3 



% 




23DEC03 E8m3764 mm, « 

POi/77OO''KO()-0S29625.ff : llONF "* 



The Paten* Qfiice 



Request for grant 

fh * hackaftjX ^rfcA*^ Cardiff Road 

expfcuiatary itaftct from the fatkaftflSc* to help yens fill in 



***-> 2 3 DEC 2003 



Newport 
South Wal 
NP9 1SH 



1. Your reference 03.05(Mpw/ph 



2, Patent application number AOOnCOC Q 



3, Full name, address and postcode of the or of IPWIreless, I nc. 

each applicant {ifncisrJine uHsurna/nt^) 1001 Bay hi II Drive, 2nd Floor 

San Bruno, California 
CA 94066 



Patents ADP number (ilyon know it) 



If the applicant Is a corporate body, give the USA, Delaware 
country/state of Its incorporation 



4. Title of the invention METHOD AND ARRANGEMENT FOR POWER CONTROL IN A RADIO 

COMMUNICATION SYSTEM 



5r Name of your agent (ifyuuhsw one) 

'Address for service" in the United Kingdom j 
to which all correspondence should be sent 

(including the postcode^ Klfr 

Fai 
Hai 

Patents ADP number (if you known) 




r Hudson £L1WA Commau^^ 



igdon House 
Lane 
>n 

GU34 3ND 



If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of ftting oF the or of each of these 
earlier applications and (if you know i& the or 
each application number 



Country Priority application number 

(ify&ix know it) 



D*te of filing 
{day /month /year) 



7. If this application Is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 



Number of earlier application 



Diie or filing 

(day /month /y*s*r) 



Is a statement of inventorship and of right 
to grant of a pafent required in support of 

this request? {Answar 'Yes 7 If: 

o) &ny applicant named In part 3 is not an Inventor, or 
h) there is SJl UlYvnUtr who Is s*ot named as an 

applicant, cr 
c) miy nermed applicant Is a corporate body. 
See note (d)) 



Yes 



--» nts Bonn 1/77 w , 



23 Dec 2O03 1 : 10PM 



I net I P 



+44 CO) 1420 587487 



p. 4 



its Form 1/77 



9. Eitter th<* number of sheets for any of the 
following Items you are filing with this form. 
Do not count copies of the same document 

Continuation sheets of this form 



Description 


17 




Claim A? 


7 r \ 




Abstract 






Drawing ft? 


8 


w 


in TF von ar*=» alsei 11 arw of the following 
state how many against each item. 

Priority documents 






Translations of priority documents 






oLSteineric 01 liivtaiiutai iljj cilhj. li^hi 
to grant: Of a patent (Patents Farm 7/77) 


3 




Request for preliminary examination 
and search (Patents Form B/T7) 


1 




Request for substantive examination 

(Patents Form 1Q/77) 






Any other documents 

(pfc&se specify) 






1L 


I/We request the grant cf a pate 


nt on the basis of this application. 




Signature 


Date 

23"* December 2003 


12. Name and daytime telephone number of 
person to contact in the United Kingdom 


Peter Hudson 


01420 588399 



Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
will be informed if it is necessary tn prohibit or restrict your invention in this way. Furthetmone* if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without frmi getting 
written permission from the Patent Office unless an application has been Sled at least 6 weeks beforehand in the 
United Kingdom for a patent for the satne invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

a) ffyou need hep to fill in this form or you have any questions, please contact the Patent Office on Q645 500505. 

b) Write your answers Jn capital letters using black ink or you may type them. 

c) If there is not enough space for ail the relevant details on any port of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant partfe). Any continuation sheetshould be 
attached io this form 

d) If you have answered Yes' Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you must remember to sign and dste it. 
i) For details of the fee and ways to pay please contact the Patent Office. 



Patents Form ,1/77 , o . 

V^BZ9:i/23m^ 03: : 01-: 1.8 : ] 



^ 23 Dec 2003 1:10PM 



InefclP 



+44 (Q) 1420 587487 



p * 5 




DUPLICATE 



03 - 050-ipw 



- 1 - 



METHOD AND ARRANGEMENT FOR POWER CONTROL, IN A RADIO 



COMMUNICATION SYSTEM 
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15 



20 



25 



Field of the Invention 

This invention relates to communication systems and 
particularly (though not exclusively) to Time Division 
Duplex (TDD) operation in radio communication systems. 

Background of the Invention 

In the field of this invention it is known that power 
management of Forward Access Channel (FACHJ transport 
.channels may be employed in a Universal Mobile 
Telecommunication System (UMTS) radio communication 
system. 

In a 3** Generation Partnership Project (3GPP) radio 
communication system, the PACK is a common transport 
channel used for downlink transmissions. Data destined 
for a number of User Equipment units <UBs) may be mapped 
onto PACK C a) . The FACHs are then multiplexed by the 

physical layer , mapped onto Coded Composite Transport 
Channel a (CCTrCHs) , and transmitted on Secondary Common 
Control Physical Channel (S-CCPCH) physical channels. UEs 
receive the S-CCPCH physical channels, extract the 
FACH(s) and identify data that is intended for them. 
Typically the data to be sent on the FACH(a) is 
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rescheduled every Transmission Time Interval {TTI> {where 
TTI = 10, 20, 40 or 80 ms) . 

The concept of applying power management on the FACH is 
5 well established in the prior art. For example, in 

published US patent application no. US 2002/0094833 Al it 
is known that the transmit power is regulated according 
to : 

UE measurements 
10 - received signal strength 

- SIR (Signal to Interference Ratio) 

- Error rates (Block Error Rate - BLER, Bit Error 
Rate - BER) 

Current conditions in the cell 
15 - traffic volume 

- % max BTS (percentage of maximum Base 

Transmitter Station) power in use. 
Service requirements of the UE , 

20 In document ^MBMS Power Usage" {available from the 3GPP 
website at www.3gpp.org/ftp/teg_ran 

0221 10.zip) and document "Comparison of DSCH and FACH for 
MBMS use" (available from the 3 GPP website at 
wvw.3gpp.oi^/ftp/tsg_ran^ 1 0.zip) power 

25 control of the FACH has also been suggested in 3 GPP for 
broadcast usage (MBMS, Multimedia Broadcast Multicast 
Service) . Here the suggestion is made that if the network 
knows the geometry of the MBMS lasers in the cell, the 
transmission power can be set just enough to serve all 

30 users subscribing to the MBMS service instead of blindly 
using the power to cover the whole cell. 
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However, a disadvantage of these and similar prior art 
schemes is the difficulty of estimation of the power 
needs of individual UEs,* 

5 

A need therefore exists for a method and arrangement for 
power control in a radio communication system wherein the 
abovementioned disadvantage (s) may be alleviated. 

10 

Statement of Invention 

In accordance with the present invention there is 
provided a method and arrangement for power control in a 
15 radio communication system as claimed in claim 1. 



Brief Description of the Drawing (s) 

20 One method and arrangement for power control in a radio 
communication system incorporating the present invention 
will now be described, by way of example only, with 
reference to the accompanying- drawing (s) , in which: 

25 FIG- 1 shows a block schematic diagram illustrating 

a 3 GPP radio communication system in which the 
present invention may be used? 

FIG. 2 shows a schematic diagram illustrating 
30 multiplexing of PACH transport channels onto a 

single CCTrGH; 
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10 



15 



FIG. 3 shows a schematic diagram illustrating use of 
four CCTrCHs of S-CCPCH type to carry four FACHs; " 

FIG. 4 shows a block schematic diagram illustrating" 
an power control arrangement incorporating an 
embodiment of the present invention 

FIG. 5 shows a schematic diagram illustrating an 
arrangement of queued FACH traffic; 

FIG. 6 shows a schematic diagram illustrating 
traffic queued by Transport Format Combination Set 
(TFCS) band and served one band at a time? 

FIG. 7 shows a schematic diagram illustrating 
banding of UEs on the DSCH into different TFCSs; and 

FIG. S shows a schematic diagram illustrating a FACH 
20 power cost scheme. 



Description of Preferred Emtoodimeixt ( s ) 

25 The following preferred embodiment of the present 

invention will be described in the context of a UMTS 
Radio Access Network (UTRAN) system operating in TDD 
mode. Referring firstly to FIG. 1, a typical, standard 
UMTS Radio Access Network (UTRAK) system 100 is 
conveniently considered as comprising: a terminal/user 
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equipment domain 110; a UMTS Terrestrial Radio Access 
Wet-work domain 120; and a Core Network domain 13 0. 

In the terminal /user equipment domain 110, terminal 
5 equipment (TE) 112 is connected to mobile equipment (ME) 
114 via the wired or wireless R interface- The ME 114 is 
also connected to a user service identity module (USIM) 
116; the ME 114 and the USIM 116 together are considered 
as a user equipment (TIE) 118. The UE 118 communicates 

10 data with a Node B (base station) 122 in the radio access 
network domain 12 0 via the "wireless Uu interface. Within 
the radio access network domain 12 0, the Node B 122 
communicates with a radio network controller (RNC> 124 
via the lub interface. The RNC 124 communicates with other 

15 RNC's (not shown) via the lur interface. The Node B 122 

and the RNC 124 together form the* UTRAN 126. The RNC 124 
communicates with a serving GPRS service node (SGSN) 132 
in the core network domain 13 0 via the lu interface. 
Within the core network domain 130,, the SGSN 13 2 

2a communicatee with a gateway GPRS support node (GGSN) 134 
via the Gn interface; the SGSN 132 and the GGSfcT 134 
communicate with a home location register {HLR) server 
136 via the Gr interface and the Gc interface 
respectively. The GGSH 134 communicates with public data 

25 network 138 via the Gl interface. 

Thus, the elements RKTC 124 , SGSISf 132 and GGSN 134 are 
conventionally provided as discrete and separate units 
(on their own respective software /hardware platforms) 
3G divided across the radio access network domain 12 0 and 
the core network domain 130, as shown in PIG. 1- 
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The RNC 124 is the UTRAN element responsible for the 
control and allocation of resources for numerous Node B's 
122? typically 50 to 100 Node B's may be controlled by 
5 one RNC. The RNC also provides reliable delivery of user 
traffic over the air interfaces. RNC's communicate with 
each other (via the lur interface) to support handover and 
macrodiversity* 

a The gGSNf 132 is the UMTS Core Network element responsible 
for Session Control and interface to the HLR . The SGSN 
keeps track of the location of. an individual UE and 
performs security functions and access control. The SGSN" 
is a large centralised controller for many RNCs.' 



The GGSN 134 is the UMTS Core Network element responsible 
for concentrating and tunnelling user data within the 
core packet network to the ultimate destination <e.g., 
internet service provider - ISP) , 

20 

Such a UTRAN system and its operation are described more 
fully in the 3 GPP technical specification documents 
3 GPP ts 25.401, 3 GPP TS 23.0S0, and related documents, 

available from the 3GPP website at www.3gpp.org , and need 
25 not be described in more detail herein. 

PIG. 2 illustrates one use of the FACH. Here two FACH 
transport channels (FACH1, 210; FACH2, 220) are mapped to 
the same GCTrCH, 230, that is carried on a number of S- 
30 CCPCH physical channels. FACH1 carries either 0 or 1 user 
plane transport block, whilst PACH 2 carries either 0, l 
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or 2 blocks of signalling traffic* Either a user plane 
block or 2 signalling blocks may be carried by the 
CCTrCH, 

5 FACH2 is shared amongst all UEs, even during the same 
TTI , The UE, on receiving the S-CCPCH, identifies which 
signalling blocks are directed to itself by the UE ID 
field in the Medium Access Control (MAC) header (as 
described in 3GPP technical specification document 
10 25,321, available from the 3 GPP website) for the case of 
DCCH (Dedicated Control Channel) logical channel or by 
inspection of the UE ID within the RRC (Radio Resource 
Control) message for the case of CCCU {Coinmon Control 
Channel) and SJ3CCH (Shared Control Channel) • 

15 

To accommodate the variable rate of the CCTrCH, the 
number of physical codes is adjusted, and the Transport 
Format Combination Indicator (TFCI) carried on the 
physical channel is used to identify this choice (as 
20 described in 3GPP technical specification document 
25.221, available from the 3 GPP website) . 

Since the FACH is a common channel , the physical channels 
need to be transmitted with sufficient power such that 

25 all UEs targeted are able to decode the content. 

Typically the transmission has taken place at full power 
so that even if a UE at the cell edge is targeted, it 
would be able to decode the transmission {this is a worst 
case assumption) . However, this is potentially wasteful 

30 of power if, for example, all the UEs targeted were to 
lie near the cell centre. Clearly, by only transmitting 
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with sufficient power to satisfy the user with, the 
greatest path loss from the basest at ion r power could be 
saved which may be exploited by other physical channels H 
(not S-CCPCHJ . Furthermore, there is the alternative of 
5 scheduling more FACH blocks within the same (maximum) 
power - 

FIG. 3 shows an alternative approach to using the FACH * 
Here four CCTrCHs (CCTrCHl, 310; CCTrCK2, 320; CCTrCH3 , 
10 330; CCTrCH4, 3403, each of S-CCPCH type, are 

established, each supporting a single FACH, During a 
transmission a single FACH only carries traffic for a 
single UE. The UEs. within the cell are subdivided into 
those that listen to CCTrCHl only, those that listen to 
• 15 CCTrCH2 only, etc. 

In this arrangement, without knowledge of the power 
requirements of different UEs the worst case must be 
assumed, where each FACH is carrying data to a UE at the 
20 extreme cell edge, and each CCTrCH consumes the 
corresponding power. 

It is apparent that gains in throughput (or reductions in 
power consumption) are achievable if some form of power 
2$ control can be introduced, whether a single S-CCPCH 
CCTrCH {as in FIG- 2) or many (as in FIG, 3) are 
employed. 

As will be explained in greater detail below, an 
30 important feature of the present invention, at least in 
its preferred embodiment, is the use of power control to 
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a U£ on the downlink ©hared channel (DSCH) to determine 
the UEj3 power requirement on the FACH, 

Referring now to FIG- 4, a power control arrangement 400 

5 for implementing such an embodiment of the present 

invention includes a module 410 for deriving DSCH power 
control information, and a module 42 0 for receiving the 
DSCH- derived power control information and for performing 
in dependence thereon FACH power control . Whilst not 

10 inapplicable for Frequency Division Duplex: (FDD) 

operation, this scheme is particularly well suited to TDD 
operation. This is because in TDD the DSCH may be used in 
the same UE state as the'' FACH {this is called *Cell FACH 
sta-e') without the need to allocate dedicated resources 

15 (as described in 3GPF technical specification document 

25.331, available from the 3 GPP website) . In other words, 
a UE can be served on the DSCH f power information can be 
extracted using the DSCH power control mechanism, and 
then the UE can be rapidly and easily served on the FACH, 

20 exploiting the power information gleaned from the DSCH 
operation, DSCH operation in Cell FACH state is not 
possible for FDD; the UE must move to Cell DCH state 
where it is granted dedicated resource, in which it may 
receive DSCH (and FACH too, although this requires that 
25 the UE has the capability to decode three CCTrCHs at the 
same time) ♦ 

Referring now to FIG - 5, in a preferred embodiment of the 
present invention the FACH blocks are queued in one of n 
30 queues 510i, 510a„.510:a, according to the CCTrCH that the 
targeted UE is listening to. Each CCTrCH may employ up to 
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k t spreading factor 16 (SF16) codes. The code sets 
allotted to each CCTrCH are disjoint: the total number of 
codes over all CCTrCHs must be less than or equal to 16. ^ 

5 Pseudo code for the operation of the FACH scheduler is 
given below. The key operation is the calculation of the 
power cost of a CCTrCH when supporting a transport format 
combination <TFC) . A TFG represents a particular 
combination of FACH blocks on the FACH, transport channels 
10 of the CCTrCH. The power cost is defined as the fraction 
of the maximum transmit power of the basestation. To 
calculate the power cost, p, we calculate the difference 
of? 

* the wanted signal divided by the level of noise 
15 + interference {CID at the UE j if it were to be 

served with the complete basestation power 

(this is determined from the DSCH power 
control to the UE} , and 

• the C/I required to support the TFC, C/I TFC 
10 where both quantities are treasured in dB, i.e-: 



It will be understood that, as used herein, the terms 
A noise' and % interference' are to be considered 
synonymous,, with each encompassing both noise and 
interference, and that the term v signal/ interference' 
encompasses x signal/ (noise + interference) y . 

since FACH blocks may be scheduled from more than one UE 
onto the same CCTrCH, the power cost should be calculated 
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assuming the worst case of the UEa scheduled, i.e., the 
UE with the smallest ClI^j , 

Queue = start_queue /* e,g. every run of the algorithm 
5 we increment the start_queue by 1 

(modulo n) */ 

Do 

Do 

Take the next FACH transport block from 
10 'queue' 

Calculate TFC resulting from adding the 
block 

Calculate power cost for this CCTrCH 
carrying TFC 

15 Accept FACH block to schedule if 

cumulative power cost of all CCTrCHs <= 1 
While (cumulative power cost of all CCTrCHs <« 1 AND 
kquaa codes can take more blocks AND queue is not: 
empty) 

20 Queue = (queue + l)mod n /* go to next queue */ 

While (cumulative power cost of all CCTrCHs 1 AND NOT 
all queues addressed) 

KTots: if DSCH power control information is not available 
25 for UE j f the scheduler should assume the user lies at the 
cell edge, and use a C/I m ^j value appropriate for such a 

user, either preprogrammed within the scheduler or 
updated in response to information obtained from DSCH 
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power control (the scheduler would maintain the minimum 
value of C/I mxJ of all UEs served) . 

It should be noted that, the C/I^ values may be fixed 
(and preprogrammed into the scheduler! or updated 
continuously according to measurements made by UEs. 

If the FACH CCTrCH is configured to support a number of 
UEs in the same transmission, it is advantageous to serve 
UEs with approximately the same C/I^ at the same time, 
since the worst- case C/I^ is assumed by the scheduler, 
as discussed above. One embodiment that exploits this, 
for the case when there is a single PACH CCTrCH (n=l) , is 
shown in PIG. 6. Here queue Qi is subdivided into S 
subqueues, denoted TPCS1 to TFCS 8 (SIO^ 610 2 .„610 e ) , and 
users are placed in the subqueue which reflects their 
C/f m**,j value. In this embodiment, these correspond to the 
TFCS banding employed {see below) . Different mechanisms 
for serving the subqueues can be employed; FIG. 5 
illustrates a round- robin scheduler 52 0 that addresses a 
different subqueue for each transmission. 

In another embodiment of the invention, suppose the usage 
of FACHs is as shown in FIG . 5,- although, each CCTrCH is 
restricted to use two codes {not four, because of 
hardware limitations of the UE receiver) , According to 
the UEs power requirements on the DSCH, a UE is banded 
into one TFCS, from TFCS 1 to TFCSS (710), plus "TFCS1 
cell edge 1" (720) and «TFCS1 cell edge 2" (730) bands, 
as shown in PIG. 7. Essentially, the different TPCSs from 
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X to 8 express the channel coding rate that may be 
employed with a given transmit power to the UE, whilst 
attaining the required signal to noise ratio. For 
example, UEs near the cell centre experience low path 
5 loss and low interference; they are placed in TFCS8 which 
has a code rate close to unity (i.e./ it has very little 
redundancy to protect against noise) . In contrast, with 
TFCS1, used by UEs that are very close to the cell edge, 
the code rate is approximately - a lot more error 

10 protection is required at the cell edge , UEs that 

experience a C/I lower than the TFCS1 band are assigned 
to ^TFCSl cell edge 1% or tt TFCSl cell edge 2" . In the 
* cell edge 1 band a UE is given twice the power per code 
of a TFCS1 UE f and in cell edge 2 the UE is given four 

15 times the power per code. This is accomplished by 

limiting the number of codes used in a timeslot (compared 
to TFCS1, half the number of codes is used in cell edge 1 
and a quarter of the number of code© is uaed in cell edge 
2), The channel coding applied to the cell edge bands is 

20 identical to TFCS1 . Power control of the DSCH is examined 
by the RJSTC, and decisions to switch a UE between TFCSs 
can then be made (as in published patent publication WO 
03/04 932 0) - The TFCS in use is then used in determining 
the power consumption on the FACH when serving this UE 

25 (see below for details) - this ie the 'power coat' 

introduced above- Consequently, the number of FACHs that 
may be scheduled is determined. For example, four UEs of 
band status from 1 to 8 may be served (on four FACHa, 
four S-CCPCH CCTrCHs) s but if a cell edge 2 UE is to be 

30 served then only this US may be served in this frame . 
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The power costs calculated are given in Table 1 below 
{for the case where 1 FACH is mapped- to 2 S-CCFCH codes) , 





FACH 




power 


TFCS 


cost 


TPCS1 


1.00 


cell edge 2 




TFCS1 


0 .50 


cell edge 1 




TFCSl 


0 .25 


TFCS2 


0 .25 


TFCS3 


0.25 


TFCS 4 


0 .25 


TFCS5 


0 .25 


TFCS 6 


0.25 


TFCS 7 


0.25 


TFCSS 


0,25 | 



Table 1 



5 It should be noted that when transmitting to users from 
any of the TFCS band© from 2 to a, the same power cost as 
TFCSl is assumed. A more sophisticated algorithm that 
adjusts the power cost across tlie complete TFCS range is 
described below. 

10 

Clearly the number of FACHs transmitted will now be 
variable since it will depend on the DSCH TFCS which is 
applied to the USs to which the FACHs are to be sent. The 
MAC will be required to provide this scheduling and 
15 determine how many FACHs that can be let through to 
Layer 1 and be consequently be transmitted. 

It is likely that at any one time FACHs will be needed to 
be transmitted to users which are on different DSCH TFCS 
20 and therefore a scheme will be employed in the MAC baaed 
on ratio of the total power available to the required 



23 Dec 2003 1 s 14PM 



I net I P 



+44 (□) 1420 5S7407 



p. IB 



03 . 050-ipw 

- 15 - 



power for each FACH (called a FACH power cost) r as 
illustrated in FIG. 8 r where four FACHs (SlOi, 810 2 , 810 3 
and 810 4 ) are to be transmitted. 

5 All messages aent on the Common Control Channel (CCCH) , 
or where the DSCH TFCS ia not known, will have a FACH 
cost of 1.0. 



An enhancement: of the invention performs the power 
10 management under the assumption that the CII should be met 
but not exceeded for users in different bands. In this 
enhancement, Table 1 may* be revised as follows; 



TFCS 


FACH 

power 

coat 


TFCSl 

cell edge 2 
TFCSl 

cell edge 1 

TFCSX 


1.00 


0.50 


0.25 


TFCS2 


0.19 


TFCS 3 


0.13 


TFCS 4 


0. 09 


TFCS5 


0.07 


TFCS6 


0,05 


TFCS7 


0.03 


TFCSS 


0. 01 



Table 2 



15. When, using Table 2, the FACH power control must ensure 
that the available FACH CCTrCH code resource is not 
exceeded aa FACH blocks are added to the schedule. With 
Table 1 this is not necessary, aince the minimum power 
cost of 0-25 ensures that at most four FACHs (which 

20 corresponds to S S-CCPCH codes) can t>e scheduled, which 
represents the code limitation of FACH CCTrCHs . 
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It will be understood that the present invention is not 
limited to FACH power determination based upon the method 
of TPCS selection described above. The FACH power may be 
estimated provided that indication of the DSCH power 
consumption is passed to the PACH scheduler, located 
within the RETC. 



20 



25 



30 



Under typical conditions, the FACH and DSCH timeslots are 
heavily loaded, and the C/I achievable in these slots is 
approximately equal. In such circumstances, the FACH 
power management scheme should work well . However, if the 
network is lightly loaded, either in FACH or DSCH slots, 
then the performance of the algorithm is impacted. For 
this reason, the RNC may determine whether to use the 
power control algorithm based on DSCH operation (as 
described above) or a conventional measurement based 
calculation of the C/I achievable at the EE. j a this way, 
the DSCH based algorithm may only be used if the loading 
on the DSCH in the neighbouring cells ±« high (the mean 
code consumption over a set of neighbour cells on the 
DSCH in the timeslots for which the UE has been granted 
DSCH resource over a predefined time period exceeds a 
threshold) and the immediate loading on the FACH is high 
in the neighbouring cells (determined using a threshold 
on the queued FACH traffic across the neighbour cells) . 

It will be understood that the method and arrangement for 
power control in a radio communication system described 
above provides the following advantages: 
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- -maximisation of throughput on FACHCs) 



- exploitation of DSCH power control removes the need for 
additional measurements to be taken by the UE 
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Claim{e) 

a, A method for power control in a communication system * 
employing first and second channels,, comprising : (l 
applying power control on the first channel; 
deriving power control information from the power 

control on the first channel; and 
applying to the second channel the derived power 
control information from the power control on the 
first channel in order to produce power control on 
the second channel, 

2. The method of claim 1 wherein the second channel 
comprises a forward access control channel, 

3, The method of claim 1 or 2 wherein the first 
channel comprises a downlink shared control channel. 



4. The method of any one of claims 1-3 wherein the step 
23 of deriving- power control information from the power 
control on the first channel comprises deriving power 
control information from a radio network control power 
control funct ion . 



5. The method of any one of claims 1-3 wherein the step 
of deriving power control information from, the power 
control on the first channel comprises deriving power 
control information from a base station power control 
function, 



1 0089829, 23^Dee^03 j 0 



23 Dec HQ03 1:15PM InetIP +44 [ □) 142D 587487 p*23 




03 ♦050-ipw 

- 19 - 

6. The method of any one of claims 1-3 wherein the step 
of deriving power control information from the power 
control on the first channel comprises deriving power 
control information from transport format combination set 

5 selection. 

7. The method of any one of claims 1-6 wherein the step 
of applying power control information to the second 
channel comprises scheduling a plurality of second 

10 channels in dependence on the derived power control 
information • 

8. The method of claim 7 wherein the.atep of scheduling 
comprises scheduling the plurality of second channels 

15 based on signal/ interference difference power cost 
calculation. 

9- The method of claim 7 or 8 wherein the step of 
scheduling comprises scheduling the plurality of aecond 
20 channels based on fixed signal /interference values. 

10. The method of claim 7 or 8 wherein the step of 
scheduling comprises scheduling the plurality of second 
channels based on dynamically updated signal /interference 

25 values, 

11. The method of any one of claims 1-10 wherein the 
step of applying power control information to the second 
channel comprises queueing and serving of mobile stations 

30 with similar power requirements on a same second channel 
at the same time. 
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12. The method of any one of claims 1-11 wherein the 
system is a time division duplex communication system. 

5 13. The method of any one of claims 1-12 wherein the 
system comprises a UMTS wireless system. 

14. The method of claim 13 wherein the system comprises 
a 3 epp system. 
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15 . An arrangement for power control in a communication 
system employing first and second channels, the 
arrangement comprising: 

means for applying power control on the first channel; 
5 means for deriving power control information from the 

power control on the first channel; and 
means for applying to the second channel the derived 
power control information from the power control on 
the first channel in order to produce power control 
10 on the second channel . 

16. The arrangement of claim 15 wherein the second 
channel comprises a forward access control channel • 

15 17 . The arrangement of claim 15 or 16 wherein the first 
channel comprises a downlink shared control channel, 

18. The arrangement of any one of claims 15-17 wherein 
the means for deriving power control information from the 

20 power control on the first channel comprises means for 

deriving power control information from a network control 
power control function- 

19. The arrangement of any one of claims 15-17 wherein 

25 the means for deriving power control information from the 
power control on the first channel comprises means for 
deriving power control information from a base station 
power control function, 

30 20, The arrangement of any one of claims 15-17 wherein 

the means for deriving power control information from the 
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power control on the first channel comprises means for 
deriving power control information from transport format 
combination set selection. 

21. The arrangement of any one of claims 15-2 0 wherein 
the means for applying power control information to the 
second channel comprises means for scheduling a plurality 

of second channels in dependence on the derived power 
control information. 

22. The arrangement of claim 21 wherein the means for 
scheduling comprises means for scheduling the plurality 
of second channels based on signal /interference 
difference power cost calculation. 

23. The arrangement of claim 21 or 2 2 wherein the means 
for scheduling coimprises means for scheduling the 
plurality of second channels based on fixed 
signal/interference values. 

24. The arrangement of claim 21 or 22 wherein the means 
for scheduling comprises means for scheduling the 
plurality of second channels based on dynamically updated 
signal /interference values. 

25. The arrangement of any one of claims 15-24 wherein 
the means for applying power control information to the 
second channel comprises means for queueing and serving 
of mobile stations with similar power requirements on a 
same second channel at the same time. 
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26. The arrangement of any one of claims 15-25 wherein 
the system is a time division duplex communication 
system, 

5 27. The arrangement of any one of claims 1S-2G wherein 
the system comprises a UMTS wirelese* system. 

26. The arrangement of claim 27 wherein the system 
comprises a 3 GPP system • 

10 

29. A network control element comprising the arrangement 
of claim IB or any one of claims 18-28 when dependent 
from claim IS - 

15 30* A base station element comprising the arrangement of 
claim 19 or any one of claims 19-28 when dependent from 
claim 19. 

31. A method, for power control in a communication 
20 system, substantially as hereinbefore described with 

reference to the accompanying drawings . 

32. An arrangement, for power control in a communication 
system, substantially ae hereinbefore described with 

25 reference to the accompanying drawings. 

33. A base station element f for power control in a 
communication system, substantially as hereinbefore 
described with reference to the accompanying drawings. 

30 



|0089829^23-Dec-03^ :QB 



23 Dec 2O03 1:1BPM InefcTP 

InetlP +44 {0] 142Q 5B7407 p 2fl 



03 .050-ipw 

- 24 - 



34. A network control element, for power control in a 
communication system, substantially as hereinbefore 
described with reference to the accompanying drawings. 
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Jibs tract 

METHOD AMP ARRANGEMENT FOR POWER CONTROL IN A 
CQ3y]MUTSriCATIQ3Sr SYSTEM 

5 

A method and arrangement, Cor power control in a 
communication system {100} employing first and second 
channels, by: applying power control on the first 
channel, deriving (910) power control information from 

10 the power control on the first channel, and applying 
(920) to the second channel the derived power control 
information from the power control on the first channel 
in order to produce power control on the second channel. 
Preferably f DSCH power control is used to determine power 

15 consumption on FACH- The power control information may be 
obtained: directly from R3STC power control entity {if RNfC 
based power control) , or indirectly from Node B power 
control entity (if TFC power control at the Node BO - The 
power control on the second channel may be obtained; via 

20 TFCS selection, scheduling of FACHs (number of codes / 

data rate) using a power management calculation based on 
the above, power cost calculation using C/I difference 
method, use of fixed or dynamically updated C/I values, 
or queueing and serving of UEs with similar power 

25 requirements on the FACH at the same time. 
This provides the following advantage (s) : 

- maximisation of throughput on FACH(s) 

- exploitation of DSCH power control removes the need for 
additional measurements to be taken by the UE. 
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